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Technical Report No. 310-84-27

SUBJECT: RH-3866 Total Residue Analytical Method for Apple and Grape

1. Introduction

This report details the total residue analytical method for residues of
RH-3866, RH-90%0, RH-90%0 conjugates, and RH-9089 in apple and grape.
Residues are soxhlet extiracted from the apple/grape overnight with 0.5 N
HC1l/MeOH. The extraction converts RH-9090 conjugate residues to RE-9090.
Extracted RH-9089 is converted to RH-9090 by NaBHp reduction. The extract is
partially purified by a pet ether partition, two methylene chloride
partitions, Chelex 100-Fe*** affinity chromatography, and florisil column
chromatography. RH=-3866 and RH-9090 quantitation is performed by GLC on
OV10t-ultrabond with N/P and ECD detectors, respectively.

2. Experimental Compounds

oy Bk
i S
Cl—@- C-—CHZ—Ké \l RH-3866 H H
| N\ N RH-9090 H OH
My RE-9089 - =0
CH2 _ RH-9090-con jugates H -0-glucose
R -é-R O-malonyl<
1772 glucose
CH3
3. Chemicals
Item Grade Source
1. Boiling stones Reagent Hengar Co.
2. Chelex 100, 50-100 mesh Reagent Bio-Rad
3. Ferric chloride Reagent Mallinckrodt
4, Florisil, 60-100 mesh " Reagent Floridin Co.
5. Hydrochloric acid : Reagent Mallinckrodt
6. Hydrogen HP Air Products
7. Litmus paper -— Miero Essentizal Lab
8. Methanol Pesticide Burdick & Jackson
9. Methylene chloride Pesticide Burdick & Jackson
10. 2% OVi101-ultrabond 20 M mesh 100-120 Supelco
11. P-10 gas HP Air Products
12. Petroleum ether - Pesticide Burdick & Jackson
13. RH-385%56 Standard ‘Ronm and Haas
14. RH=-9090 Standard Rechm-and Haas
15. RH-9089 ’ Standard Rohm znd Haas
16. RH-9090 conjugates tandard Rohm and Haas
17. Sodium torohydride Reagent Baker
18, Sodium chloride Reagent Fisher
19. Sodium hydroxide, 50% W/W . Reagent Fisher
20. Sodium sulfate, anhydrcus granular Reagent Mallipnckred®t
21. Teoluene Pasticide Burdick & Jackson
22. Triazole Reagent Sigma
23, Water HPLC Milli-Q Purification
System-
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y, Apparatus

Columns - Glass 250 mm length, 10.5 mm I.D., Teflon
) stopcock, 200 ml reservoir, Kontes

- Glass 250 mm length, 25 mm I.D., Teflon needle
: ' delivery valve, 500 ml reservoir, Fischer-Porter

- GLC, glass, 6' x 2 mm I.D., Supelco.

Extraction Thimbles - Cellulose, 43 x 123 nm, Brinkman

Flasks - Erlenmeyer, 500 ml, 2000 ml, Arthur H. Thomas
Co. '
Round bottom, 500 ml, 300 ml, Arthur H. Thomas
Co.
Volumetric, 100 ml, 50 ml, Arthur H. Thomas Co.

Funnals - Powder, 10 cm

- ) Separatory, 500 ml, Arthur H. Thomas Co.

Gas Chromatographs - Tracor Model 560, 63yi electron captur

detactor -

- Varian 3400, N/P detector

Graduated Cylinders - 1000 mil, 250 ml, 100 ml, Arthur H. Thomas Co.

Hobart Food Processor - Model 84145, Hobart Corp.

Nelson Data Reduction System - Hewlett-Packard Model 2000 PC,
: - Nelson Analytiecal Software, Nelson, Inc.

Pipets = 10 ml, 5ml, 1 ml, glass, disposable, Arthur H.
Thomas Co.
Rotary Evaporator - B;chi Rotovapor R, Brinkmann
Soxhlet Extractor - Model K-586000, size 23, Kontes.
5. Method
5.1 Sample Processing

Whole grapes and quartered apples are chopped in a Hobart food

procgssor with dry ice. The dry ice is removed by sublimation in a freezer at
"'10 C-

5.2 Soxhlet Extraction

Weigh a representative 10 g sample of apple/grape into an
extraction thimble and place in a soxhlet extraction apparatus. Add several
boiling stones and 270 ml of 0.5 N HCl/MeCH into a 500 ml round bottom flask,
attach to the soxhlet extractor, and reflux for 16 hours. After cooling,

_ measure final volume. RH-3090 conjugates will be hydrolyzed during extraction

to RH-3090.
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5.3 Sodium Borohydride Reduction
Make the extract basic (Litmus paper) by addition of 6-7 ml of 50%
(w/w) sodium hydroxide. Add 200 mg sodium borohydride, swirl, and let stand
at rcom temperature for 20 minutes. RHEH=9089 will be reduced to RE-9090,.

5.4 Partitioning

Add 2% aqueous sodium chloride solution to give a 1:5 water:methanol
ratio. Transfer to a 500 ml separatory funnel containing 100 ml of petroleum
ether. Vigorously shake the separatory funnel for 30 sec. After phase
separation, draw off the lower water-methanol layer into a 500 ml separatory
funnel containing 150 ml methylene chloride., Add 2% aqueous sodium chloride
to the separatory funnel to give a final 1:1 water-methanol ratio. Shake
vigorously for 1 min. After phase separation, collect the lower methylene
chloride layer. Repeat the partitioning step exactly as described with a
second 150 ml portion of methylene chloride. Combine both methylene chloride
fractions in a 500 ml 23/40 ¥ round bottom flask. Evaporate to dryness on a
rotary evaporator at 50 °C under diminished pressure.

5.5 Chelex 100-Fe*** Column Chromatography

Place 600 g of Bio-Rad Chelex 100 in a 2 liter Erlenmeyer flask.
Add 1000 ml of Milli-Q water, swirl gently, and decant to remove fine
particulates. Add 50 ml of a saturated ferric chloride solution to the
aqueous suspension, swirl gently, and decant. Repeat to ensure complete
chelation of Fe™™ to the resin. Wash the resin twice with 1000 ml portions
of 1:4 (v/v) methanol and water. Discard all washes.

Slurry pack a 25 cm x 2.5 em I.D. glass column to a height of
approximateiy 8 cm with the iron-activated Chelex 100. Equilibrate the column
with 100 ml of 1:4 (v/v) methanol-water at a flow rate of 10 ml/min. RH-3866
and RH-9090 form a strong affinity complex with Fe***, To elute them from the

Chelex 100-Fe™™ column, a strong cowmpetitive ligand must be used, triazole.

Dissolve the residue from the methylene chloride partitioning
step, Section 5.4, in 15 ml 1:4 (v/v) methanol-water. Apply this solution to
the Chelex 100-Fe™ ™ column and elute to the top of the resin bed at a flow
rate of 4 ml/min, Wash the 500 ml round bottom flask with a second 15 ml
aliquot. Apply this aliquot to the column and elute exactly as described
above. Rinse flask with 50 ml of 1:4 (v/v) methanol-water and then add to the
column and again elute to the top of the resin bed. Discard all fractions
colliected.

Wash the 500 ml round bottom flask with 170 mi of 0.5 N triazole
in 1:1 (v/v) methanol-water. Apply to the Chelex 100-Fe*** column and elute
at a flow rate of 10 ml/min until the column is dry. Collect the eluant. Add
5 g sodium chloride to the eluant.
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5.6 Methylene Chloride Partition

Quantitatively transfer the Chelex 100-Fe*** eluant, Section 5.5,

to a 500 ml separatory funnel containing 150 ml methylene chleoride. Shake the
separatory funnel vigorously for 30 sec, After phase separation, drain the lower
methylene chloride phase into a 500 ml separatory funnel centaining 50 ml water.
Vigorously shake the 500 ml separatory funnel for 30 sec. After phase
separation, collect the lower methylene chloride layer in a 500 ml 24/40 G

round bottom flask. This second partition removes small quantities of

triazole remaining in the methylene chloride. Extract and wash the eluant

agaln with 150 ml of methylene chloride exactly as described zbove. Combine
both methylene chloride fractions and evaporate to dryness by rotary

evaporator at 50 °C under diminished pressure.

5.7 Florisil Column Chromatography

Activate the Florisil (60-100 m) by heating for 3 hr. in a 220 °C
oven. Remove from coven and store in a tightly capped glass jar until cool.
Add 5% water by weight and equilibrate by tumbling the jar for two hours.
Keep tightly capped until column preparation. '

Pack a 25 e¢m x 10.5 mm I.D. glass column with 13 ml (packed) of
the 5% water deactivated Florisil, Top the column with 1 g of anhydrous
granular sodium sulfate. -

Redissolve the residue from the second methylene chloride
partition, Section 5.6, in 25 ml of toluene. Quantitatively transfer the
toluene solution to the column and elute to the top of the sodium sulfate
layer., Wash the 500 ml round bottom flask with 10 ml toluene, add the wash to the
eolumn, and elute to the top of the sodium sulfate layer. Add 35 ml of 1%
methanol/toluene (v/v) to the column and elute to the top of the bed. Discard
all washes. Elute the RH-3866 with 100 ml of 1% methanol/tcluene and collect
the eluant in a 250 ml 24/40 J round bottom flask. Evaporate the sample
by rotary evaporator at 50 °C under diminished pressure. Redissolve the
residue in 10 ml of 1% methanol/toluene (v/v). The sample is ready for
GLC analysis of RH-3864,

Add 35 ml of 3% methanol/toluens (v/v) to the column and continue
‘elution until the liquid has reached the top <¢f the sodium sulfate layer.
Discard all washes. Elute the RH-9090 with 100 ml of 7.5% methanol/toluene
(v/v) and collect the eluant in a 250 ml 24/40 T round bottom flask.
Evaporate to dryness by rotary evaporator at 50 °C under diminished
pressure. Add 10 ml of 5% methanol/toluene (v/v)} to dissolve the residue,
The sample 1s now ready for GLC analysis of RH-9090.

5.8 GLC Quantitation

5.8.1 1Instrument and Conditions RH-3866 RE-9090
GLC: Varian 3400 Tracor 560
Detector: Varian N/P Tracor 93Ni ECD
Column: §' coiled glass, 6' coiled glasz, 2 mm I.D.
2 zm I.D.
Packing: 2% OV101l-ultrabond, 2% OV10l-ultrabond,
' 100/120 mesh 100/120 mesh
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5.8.1 (con't.)

Instrument and Conditions RH-3866 RH-9090
Carrier Gas: Helium P-10 (10% methane/Argon)
Inlet Pressure: 80 PSI 50 PSI
Column Flow Rate: 40 ml/min. 40 ml/min.
Detactor Purge Flow Rate: -— 20 ml/min.
Column Temperature: 217 %¢ 280 ¢
Injector Temperature: 275 °¢ 270 °¢
Detector Temperature: 300 °C 360 °¢

5.8.2 Data Reducticn

Data was collected and integrated by a Nelson Analytical 4400
series data system consisting of Nelson Analytical Chromatography Software and
a Hewlett-Packard Model 2000 modular computer.

5.8.3 Preggrationnof Standard Curves

Standard solutions of RH-38656 or RH-9090 in 1% msthanol/toluene
(v/v) were prepared by serial dilution in the concentration range of
1.0 pyg/ml - 0,01 ug/ml. Twelve ul of RH-3866 or thirteen ¥l of RH-3090 of
each standard are injected, and the resulting peak areas are measured. A
standard curve of the peak areas measured vs. concentration (ug/ml)
i3 constructed. The standard curve is linear within the concentration
range. Standard curves are prepared for each analysis day.

5.8.4 Quantitation

Twelve microliters of the RH-3866 sample is injected into the
GLC. If necessary, the sample is diluted to an appropriate volume to give 3
response within tne standard curve range. The peak area is computed and the
cencentration is determined by the data reduction system as follows:

Total Volume (ml) x Concentration {(ug/ml) x 100

= Total ug
Average Recovery (%)

Total ug
Sample Weight (g)

= ppm
Quantitation of RH-9090 is performed in an identical manner, except 13 ul
of the sample is injected.

Sample chromatographs of controls, fortification, and treated samples of
apple and grape are illustrated in Figures 1-12,

5.8.5 Fortification Recovery

. For samples fortified with known amounts of standards prior to
extraction, compute the peak area and calculate % Recovery as follows:

{ug/ml found) x Final Sample Volume (ml) x 100

% Recovery =
Fortification (ug)
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5.9 Confirmatory Column Analysis

Conf%gmatory analysis for RH-3866 is performed on the Tracor 560
with the Tracor Ni ECD using identical instrument conditions as listed in
Section 5.8.1, except a 220 °C oven temperature.

Confirmatory analysis for RH-909C is performed on the Varian 3400 -
with N/P detector using the same instrument sett;ngs as llsted in Section
5.8.1, except a 280 °C oven temperature.

Sample chromatographs of the confirmatory analy31s are 1llustrated
in Figure 13-16.

Table 1 contains detailed analytical confirmatory data,

An alternate confirmatory column is 2% OV-17 + 1% 0OV-210 on 100-
120 mesh Supelcoport.

5.10 Extraction Efficiency

The extraction eEficmency of total 1uC residues from grapes/apples
field treated with RH=- 3866- C was determined. The grapes/apples were
combusted and radiocassayed. They were then soxhlet extracted and the extrzct
was radicassayed. The extraction efficiency for grapes was 95%. The
extraction efficiency for apples was 96%.

Table 2 contains the summary radioassay data, and Appendix 1
contains the detailed radicassay data.

5.11  Recoveries
Recovery of RH-3866 was 92.1 + 17.2%. Recovery of RH-3090 was 83 + 20.L47.

5.12 Sensitivitx

Sensitivity of the method for RH-3866 and RH- 9090 was 0.01 ppm,
determlned by actual fortifications at this level,
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Table 1
Confirmatory Analysis
RH-3866 ppm RH-9090 ppm
‘Sample Fizures Method Confirmatory Figures Method Confirmatory

Grape 84-0357-003 3 + 13 0.218 0.223 6 + 16 0.071 0.058
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Tabie 2

joo

Extraction Efficiency

Radicassay
dom Extracted

Combustion

dpm/10 g
Apple 49,100
Grape k2,400

47,300

40,300
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Figure 1 Grape-Control RH-3866 9

v
DETA TI_E:  S11045420 | RAR NUMBER: 74-0257
METHOD FILE: STAN_E SAMFLE Nt G0
YFE: SAMPLE ' ’

Start times 0.00 Stop time= 20.00 minutes Offcets -2 =v
Full mange = 30 millivelts
—— e — _'!—
ol £19 -
e ,em CREIEED
4 £ 3 -—ﬁ
A ;
/ s
/
;l P
f’ -
I .
4
4 -
:
; -
RET. COMPUUND FEAE PERK . VOLUME  SeMP RECOV
TIMC NAMZ AREE HE Ibhi UG /ML (M) i, rRLT. poM
4.23 RH38ER 0.6 0.0 0.0C0C 106.00 0.0 LSC0 0, 0005
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F )
Figure 2 Grape-Fortification RH-3866 R -1-0

e
DATA FILE: $11048421 RAR HUMEER: p4-,z%7
METHOD FILE: Q1RN_E SAMPLE NGO U“’
TYFE: FOQRTIFICATION
Start times=s .00 Stop times= 20.00 minutes (ffce<= -3 nv
Full Ranage = 30 miilivolte
,f"“"H E-!E’:
P -RHIGEE
7~ € g
- .
RET. CLMP LMD PEAK PEAK VOLUME ‘QTE ﬁgg, =2
TIMC NAMZ AREA HEIGAT UG/k_ (ML) COR®.  ADDZD Roiw
4,22 RH3E6E 3235.3 2583.2 8551 10,00 C.0CC Y0.500 £85.%
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Figure 3 Grape-Treated RH-3B866 . 11
DATE FILE: $11048428 " RAR HNUMBER: B4-uU357
METHOD FILE: STAN_G . SAMPLE NG 003 -
TYPE: SAMPYL & -
Start time= 0.00 Stoo times 20,08 mimuetes Offcet=s -4 oy

Full Range = 30 rmiilivolts

| Ir
| )
=

£y
J/_f/ m . {:-.H:E'E‘:‘
-~ g
~ET. COMEGUND rERK FEAK VOLUME  SAMP RECTY
TIME NAME ARZA Ho IGHT UG/ Mo (NL) Wi, FACT FRH
4.05 Rr3368 740,06 B23.8B 1258 10.0¢ 10,0 200 247¢
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12

Figure 4 Grape-Control RH-90%0

DATH FILEZ: S0708847 RAR NUMEER: £4-0229
METHGD FILZ: STAN. 2 SAMPLE NO: 095
TYPE . _ SAMPLE '
§tart time= 0.00 Stop tine= 20.00 minutes Gifser= -4 nm
Full Range = 10 miliivol:s

==
—
s

(M U]
e

/ T o

II =
RET. COMPOUND  PERK oF aK VOLUME  SaMP  RECOY
TIME NAME AREAR  HETGHT  UG/ML  (Ria R, FRES. pow
12.60  RHS030 6.0 0.0 0.0600  1C.00 +0.¢  .700  o.0Go0
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Figure 5 Grape-Fortification RH-9090

13

-
DATA FILE:  S11078412 RAR NUMEER: £4-0357
HETHOD FILE: STAKN 2 SAMPLE NO: OGS ;
TYPE: FORTIFICATION | .
'Starf time= 0.00 Stop time= 20.00 ninutes Otfeet= =4 mv k
Full Rarnge = 5 millivolts .
b 'i_ "
—_j
o == N
o 1 im
= i |
,::‘f’;__"::__ﬁd=- Sormmm GCEIREE:
e -
f', .
7 -
/ -
RET. COmMPOUND PEAK DEAK YOLUME L UG CT
TIME NAHE GREA KEIGHT UG/ML (ML) Corr., ADDED Cov
11.45 RH3090 340 .4 7S5.0 .133¢ 10,66 N3z 2.000 64,37
:
'iL
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Start time i
Full Range = 5§

Figure .6 Grape-Treated RH-9090

RHS0390 127.0

17 0f 33

LE: 511075416 RAR NUMBER: 84-03%7
FILE: STAN_Z SAMPLE NI: 003
SAMPLE
= 0.00 Stop time= 20,00 minutes Jffset= -5 ry
millivolte
-
-::":'__—_‘ L
e -
I -

! cig -
Fi (m o :::HEHZ‘EHB
' L
COMPOUND FEAK ST AK VOLUME  SAMP RECDV )

NAMEZ RRER HEIGST Ui/ Mo (Mi)» o FROT FPM

ot T Fh-—

Ny

. ————



Figure 7 Apple-Control RH-3866 . 15 _
| o |
DATA FILE: 51030845 XAR NUMEER: &4-0274
METHOD FILE: STAN_E SAMPLE NO: 015
TYPE: - SAMFLE .
-Start time= .00 Stop times= 20.00 minutes Offset= -3 mw
Full Range = 25 nrmillivelte
- [ - ]li—
e — :;@;
T e E‘\; LRHZCES
— Sel
/ ] |
/ C f
|
|
. ~ . i
rET. COMEOUND PEAK EAK VOLUME  SAMP EECQV i :
TIMz NAME AREA HEIGHT UG /ML (ML) WT. FRCT. PP

3.85 RH3866 0.0 0.0 0.0000 10.00 16.0 .90¢C 0.0000
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Figure 8 Apple-Fortification RH-3866 1'(3

DATA FILE:

$1030847 RAR NUMEER: £4-(274
METH3D FILE: STAK_E SAMPLE NO: 019
TYFE: rORTIFTICATION ‘ '

.00 Stop times= 0,00 minutee Gf
mitlivoits

Start times
Full Range = 2

-4 mv

=+
[}
L]
—+
0]

r
]

— Eio-

/i_:_:'— €m - :'-F:HBSE'E
T 5

= - T

— L

v _

i "

f i

// g

/ :

f _

{ -

( —
RET COMFOUND FPEAK PERK VOLUME cil UG rCT
TIMz NAME AREAR . HCIGHT UG/ML (HL) CIRR. ADDID RECOV

3.90 RH3866 228.5 233.6 071 16.00 C.00C 1.006 107 .3
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Start time=
Full Range =

25

Figure 9 Apple-Treated RH-3866

“0.00 Stop times
miilivoits

20.60

RAR HUMBER:
SAMPLE NO:

minutes  Gff

I

™ 7
[ g
oot

e T=

0274

CUMPOUND
NAML

PEAK
AREAR

GRT UG/ML

VOLUME
(ML)

SAMP

-

17
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) Figure 10 Apple Control RH-9090

'

-~

I
I Yl '.T-'::' M S TR Feliodod b=
= eyt = - S - - bt N ) == P B
DSl TdU TLlD TR tamn = Lot FTTwILA
[ P Dresaty R M Sl I S A
- Ll iul - -
Start tine= R s e
:-LL: d Rv = EL ol stop tipes 20,00 miTiuTes .‘,;;,,_r__
: = s PR . - ' s 2 = - -
1 nange 2 milllveolits ol s o
i e -
r“_-—
--’-—F——— — -
g__.
=
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Figure 11 Apple Fortification RH-9090

e
DATA FiLE:  $i031847 RAR NUMBER: 84-0274
METHUD FILE: STAN_Z SAMPLE NG: 019
TYPE: FORTIFICATION , E
Start time= 0.00 Stop time= 20,00 mlnﬁtes Ufteet= -5 mv
Full Kange = 5 nmillivolte
<‘_'-"_—F-_—Ji:
e ]
—_ '}
Is e
.'/‘ - ’_
A dervome - EMSAS D
;F i

RET.  COMFOUND  FEAK PEAK VOLUKE  CTL U6 2¢
TIME NAME RREA  HEIGRT  UG/ML (ML)  CORR. ADUED RECV
12.10  RHY090 34,1 S.6  .0200  10.00  .087  .T00 113.C
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"DATA FILE: S

Figure 12 Apple Treated RH-9090

1031841
METHUD FILE: STAN_ 2 SAMPLE NC: (0%
TYPE SAMPLE '
1
Start times 0.00 Stop time= 20.00 minutes Cffzet= -5
Fuil Rarge = 5 nmitlivolts

RAR NUMBER: 64-0274

mwv

l'/
.
-
/)
1"
/
/

XET. COMPOUND
TIME NAME
{2.26  RHI09G

]
i
[
by

20

r

i
| Cig—
..d .
o -7
FE&K FEAK VOLUME  SAMF  RECOY
AREA HEIGHT  UuG/ML (ML) KT. FACT.
62.9 6.6 L0359 10.00 106.0 .700
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)
Figure 13 Confirmatory Analysis 4‘1
Grape-Control RH-3866
// i
DATA FILE: 511088411 RER NUMBER: 84-0357
METHOD FILE: STRAN_B SAMPLE NO: CON
TYPE: SAMPLE _ :
Start time= 0.00 Stop times 20,00 minutes Ufiset= -2 mv
Full Range = 20 miilivolts
- |
gra b
=l
d_;__/"‘—'{z_‘?..-:_ﬁ%wasse
——— s
T E¥L
= -
-~ L
— ToL
RET.  COMPUOLNRD FEAK PEAK VOLUME  SAMP  RECOV o
TIME NAME AREA HEIGKT UG/ML (ML) WT. FACT, PEM
6.15 RH3866 0.0 0.0 0.00600 10.00 10.0 SGC C.0000
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Figure 14 Confirmatory Analysis ~
Grape~Treated RH-3866

~
DATA FILE: 11088410 RAR NUMBER: 84-0357
METHOD FILE: STAN_E SAMPLE NO: €03
TYFE: SAMPLE : :
Start time= 0.00 Stop times= 20.00 minutes Uffcet= -5 mv
Full Rarge = 7 nmillivolts
. s
4
—
R 216 ¢
-‘i;f__ -
P — élm - RH3856
f""""_‘ﬁ E = j:-
(_,__,/ -
< "
:"fd_— "
-~ -
~ -
¢ =
/
J’I’ -
/ L
ET.  CUMPIOUND FEAK PEAK VOLUME  SAMP  RECOV
TIME NAMLC AREA REIGHT UG/ML (M) KWT. FACT. FrM
£.22 -RH3E66 361.0 185.9 2003 10.00 10.0 .9939 L2226
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o
Figure 15 Confirmatory Analysis -3
Grape-Control RH-9090

e

DATA FILE: S1110243 RAR NUMEER: 84-0357
METHOD FILE: STAN_Z2 SAMPLE NO: CON. -
TYPE: " SAMPLE

Start time= 0.00 Stop time= 20.00 minutes Offcet= -5 nv

Full Range = 10 millivolts

3

i
L
PSSy oo =13 Lonensn
_ E st
,-/-"’// [
— 3
// -
/"” 3
e -
/ L
/ ;
{ e
RET. COMPOUND PEAK FEAK VOLUME  SAMP  RECOV
TIME NAME ARER HEIGHT UG/ML (ML) Wiy, FRCT. 2PN

5.00 RHSO0S0 0.0 0.0 0.0000 10.00 106.0 .700 0.000¢C
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DATA FILE:

Figure 16 Confirmatory Analysis
Grape-Treated RH-9090

S1110848

RAR NUMBER: 84-0357

METHOD FILE: STAN_2 SAMFPLE NO: 003
TYPE: SAMPLE
Start times= 0.00 Stop time= 20.00 minutes {ffcet= -6 m-
Full Range = 0 miliivolts
T
[
e sl
—-——*———'—_—fﬁ[
ﬁﬁﬂ% , RHEBED
.,f” | -
,/ +
i
L
-
RET.  COMPOUND  PEAK PEAK VOLUME  SAMP  RECOV
TIME NAME ARCA HEIGHT UG /ML (ML) WT. FACT. PRH
5.35 RHS030 g2.7 37.1 07 10.00 10.0 .700 0531
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Appendix 1

Detailed Combustion and Radioassav Data
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RH-3855-CL4 METHCD DEVELCPMENT

GRAPE COMOUSTION

CROUM NAME: S5SCCHZ

STRRET CAL TOGATIAM SAMAW e
'|uncﬁ LHLLERHTJUH rnnnnETEnJ
A= AL Apad P (& COD (st A C R R T UM =T
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RH-3866-Ci4 HETHOD DEUELOPMENT
-~ C14-APPLE EXTRACTION £FF ICIENC
GRUU? NAME: S5004307 PUN NUMBZR: 4524
SPECIFIC ACTIVITY FCR RH-2866-C14 METH 21000 OPM FER MICROGRAN
STORED CALIERATIGN PARAMETERS
A= 44,0242 B= 93.2731 C= -44.9327

CLRUE=?
SAMPLE COUNTS MUST EE AT LEAST 3 CPM ABCVE SRCKGROLMD 10 &

£ SIENIF ICANT.

BALKERCUND CONTROL PRESET AT 36.0 LFH

TREATED 3AMPLES

SAMPLE AlG AUG  COUNT. SAMFLE*  SAIP. it ToTAL T07AL
iGEMT, SHP. EECR . ErF. LPH UL, FER VaL. oPM
s {FCT.} Msy M (#L5.)
CLEGRCUF 1 . DATA TAKEN FR0M B CHanazL.
1-pFFLECLS 83.1  0.62160  B4.g 45.5  0.:%0 74,2 170.900 46697.2
1-rPRLECLY 89.8  0.51817  84.4 82.7 0.2%) 30,7 170.000 54229.1
1-APPLECL 81,4 0.£4797  85.¢ 60.1 9,290 240.3  170.0GC 40243.4
1-fFPLECTA 3.9 0.82333 4.7 67.2  0.2%0 268.9  170.500 45715.1
AUERAGE 39.9 278.5 47347.7
370, Cev. 7.7 37.9 6437.¢
MO, SaMFLES {0 4) ( 4 { 4
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Lab Memo
No. 314-86-15

Agricultural Products
Environmental Sciences

July 8, 1986
To: Dr. W. S. Hurt
From: S. S. Stavinski, €. K. Brackett, T. F. Burnett, and R. 0. Deakynre

Subject: Addendum to RH-3866 Total Residue Analytical Method for Grape and
Aople (TR 310-84-27)

Modifications to the RH-3865 total residue analytical method (TR
310-84-27) have been made to improve sample cleanup and R49-9090 .
quantitation. These improvements also allow the total method to be applied to
a wider range of substrates, including difficult apple and grape prceeassed
fractions.

Modifications to the RH-3866 total residue analytical methed (TR
310-84-27) are given below:

Section 5.5 Chelex 100-Fe’™™ Column Chromatography

Prepare the Chelex 100-Fe™ ™ fresh daily resin by adding a 0.5%
FeCL3 solution (0.5 g FeCl,/100 mL watar) to 400 mL of hydrated Chelex 100.
dash”twice with 1000 mL of 1:4 (v/v) methanol water and prepare column as
described.

Secticn 5.6 Methylene Chloride Partition

Partition the Chelex 100-Fo**+ eluant twice with 150 mL methylene
chloride. Combine both methylene chloride fractions and pzrtition three tines
with 100 mlL of water. Dry methylene chloride over annydrous sodium sulfate,
collect the methylene chloride phase and evaporate to dryness at 50°C under
diminished pressure.

Section 5.7 Bio-Sil A Column Chromatograohy

Substitute Bio-Sil A for Florisil. Bio-3il A, 100-200 mash, is
purchased from Bio-Rad Laboratories. Activate the Bio-Sil A by heating at

200°C for 48 hours. Remove and store dessicated in 8 oz. tishtly capped glass
vials.

Proceed as described in Section 5.7 but usze the Bio-Sil A Elutien
pattern:
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Lab Memo No. 31H-86-15

Bio-Sil-A Elution Pattern

Redissolve residue in 25 mL of 2% (v/v) acetone/toluene.
Wash with 10 oL 2% (v/v) acetone/toluene.
Wash with 40 mbL 20% (v/v) acetone/toluene.

Elute RH-3866 fraction with 75 mL 25% (v/v) acetone/toluene,

Wash with 15 mL 35% (v/v) acetone/toluene.

Elute RH-9090 fraction with 75 mL 50% (v/v) acetone/toluene.

Standardize the elution pattern when a new batch of Bio-Sil A is

prepared to ascertain that no batch dependent changes occur.

Section 5.8 GLC Quantitations

Substitute the following GLC conditions for RH-9090 quantitation:

GLC Hewlett Packard 5890

Detector: Hewlett Packard 93Ni ECD

Column: J&W Scientific Megabore DB-17, 30 meter
Carrier Gas: P-10 (10% methane/Argon)
Injector Temperature: 200°C
Detector Temperature: 325°C

Inlet Pressure: 80 PSI
Purge Flow: 60 mL/min
Column Flow: 8.7 mL/min
Initial Temperature: 200°C
Initial Hold Time: 5 min
Program Rate: 10°C/min
Final Temperature: 250°C
Final Hold Time: 20 min
Total Run Time: 30 min
Injection Volume: 3 ul

]

Illustrative chromatographs of apple and grape samples processed by

the rodified method are attached. Figures 1-5 illustrate chromatographs of
RE-3866 standard, grape control, grape fortified, apple control, and apple
fortified samples, respectively. Figures 6-10 illustrate chromatographs of
RH-90%0 standard, grape control, grape fortified, apple control, and apple

fortified samples, respectively,

ddf, S LIS I

C. K. Brackett

\Fown B

2

T. F. Burnett ~

/maw
Attachment

* Cover memo only
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Figure 1
RH-3866 Standard

DATA FILE: S{7028616
METHOD FILE: STAN_3866

TYPE: STANDARD
Start time= 0.00 Stop time= 18.00 minutes (ffset= -3 mv

Full Range = 20 millivolts

— L
EiSL
= Sy _ c g ERHSBEB
RETENTIGN COMPOUND PPM: .
TIME NAME INJECTED AREA HE IGHT
6.48 RH3866 .1000 255.60 123.26
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Figure 2
RH-3866 Grape Control

‘DATA FILE: $07028628 RAR NUMBER: 85-037%3
METHOD FILE: STAN_3866 SAMPLE NO: 008

TYPE : SAMPLE '

Start time= 0.00 Stop time= 18.00 minutes Offset= -4 pu

Full Range = 20 millivolts

:
E19 L
‘ | RH28E6
, . E9gr

L‘\ ' | 8

RET. COMPOUND PEAK PEAK ‘ VOLUME  SAMP RECOV
TIME NAME AREA HEIGHT  UG/ML (ML) WT. FACT. PPM

6.45 RH3866 0.0 0.0 0.0000 10.00 10.0 .800 0.0000C
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' F1gure 3
RH-3866 Grape Fortification

DATA FILE: 507028629 RAR NUMBER: 85-0373
METHOD FILE: STAN_3866 SAMPLE NO: 008
TYPE: FORTIFICATION ‘

Start time= 0.00 Stop time= 18.00 minutes Offset= -4 mv

Full Range = 20 millivolts

I
gL
| RH228E
£ ar
-
’.-.
L
RET. COMPOUND FEAK PEAK VOLUME CTL UG FCT
TIMZ NAME AREA HEIGHT UG/ML (ML) CORR. ADDED RECOV

6.45 RH3866 229.2 120.2 .0880 10.00 0.000 1.000 88.C
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Figure 4
RH—3866 Apple Control

DATA FILE: S0624867 RAR NUMBER: 85-0490
METHOD FILE: STAN_3866 SAMPLE NG: 004

TYPE : SAMPLE

Start time= 0.00 Stop time= 18.00 minutes Offset= -3 mv

Full Range = 20 millivolts

—
5 fgl
Sermmrr ‘ - -_RH3E:EE,
:
(b | | -
RET. COMPOUND PEAK PEAK VOLUME SAMP  RECOV '
TIME NAME AREA HEIGHT  UG/ML (ML) WT. FACT.  PPn
- 8.32 RH3866 0.0 0.0 0.0000 10.00 10.0 .800 0.0000
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Figure 5

Apple Fortification

DATA FILE: S0624865 RAR NUMBER: 85-049Q
METHOD FILE: STAN_3866 SAMPLE NO: 004
TYPE: FORTIFICATION '

Start times 0.00 Stop time= 168.00 minutes Offset= -4 mu

Full Range =. 20 millivolts

ml

e'_'_’”f i

S [
S=— £ 19 -
|

;7 ‘ . | G LRH3sEE

{ S

I

y....

‘M‘*h-) L

- 1

/ L

. RET.  COMPOUND . PEAK  PEAK VOLUME ~ CTL UG PCT
TIME NAME AREA HEIGHT  UG/ML (ML) CORR. ADDED RECOV

8.32 RH3866 2635.3 1108.3 .6394 10.00 0.000 8.000 79.¢
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. RH-9090 Standard

DATA FILE: S$0625865
METHOD FILE: STAN_HP17

TYPE: STANDARD
Start time= 0.00 Stop times= 25.00 minutes O0Offset= -6 mv

Full Range = 100 millivolts

r

|
R
-

Ei
£
RETENTION CUMPOUND PPM -
TIME : NAME INJECTED AREA - HEIGHT
18.85 RH3090 1000 2830.28 1044.60
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RH-9080 Grape Control

DATA FILE: S0701868 RAR NUMBER: 85-0373

METHOD FILE: STAN_HP17 SAMPLE NO: 008
TYPE: SAMPLE
Start time-= 0.00 Stop time= 25.00 minutes D?fset= -b mv

Full Range = 100 millivolts

|
Cf—“ 5
" | :
El9L
@unmmnx | RH9@9¢
-
r
{ L
RET. COMPOUND  PERK PEAK VOLUME SAMP RECOV
TIME NAME AREA HEIGHT . UG/ML (ML) WT., FACT. PP
18.87 RHS030 S6.6 39.1 0.0000 10.00 10.0 .700 0.000¢
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RH-9090 Grape Fortification

DATA FILE: S0701869 RAR NUMBER: 85-0373

METHOD FILE: STAN_HP17 SAMPLE ND: 008
TYPE: FORTIFICATION
Start time= . 0.00 Stop time= 25.00 minutes Offset= -6 mv

Full Range = 100 millivolts

l——_—_—;_ = -'i_"‘———

== r

= o

___ L

= r

A 3

= :

2 r

< ;

L' Ei@,':
{'f‘ (mmrx :ERHBWS?

[ )

| C
RET. COMPOUND PEAK PEAK _ VOLUME CTL Us . PCT
TIME NAME AREA HEIGHT UG/ML (ML) CORR. ARDDED RECQOV
18.83 RH9090 1341.2 517.7 .0397 10.00 029 500 73.7%
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RH-9090 Apple Control

DATA FILE: S0625869 RAR NUMBER: 85-0490
METHOD FILE: STAN_HP17 SAMPLE NO: 004
TYPE: SAMPLE :
Start time= .00 Stép time= 25.00 minutes Offset= -7 mv
Full Range = 100 millivolts
2 :
= :
L X
= C
. —_— I
/ Eigf
2, ER'HSBSZ
| £ 9!
= :
RET, COMFOUND PEAK PEAK ] VOLUME SAMP RECOV
TIME NAME AREA HE IGHT UG/ML (ML) WT. FACT. PR
18.78 RH9090 73.0 35.8 0.0000 10.006 10.0 .700 0.0000
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: Figure 10

Apple Fortification

DATA FILE: S0625868 RAR NUMBER: 85-0490
METHOD FILE: STAN_HP17 SAMPLE NO: 004
TYPE: FORTIFICATION

Start time= 0.00 Stop time= 25.00 minutes Uffset= -6 nv
Full Range = 100 millivolts

L _ : Cor

i-i [ —

— i

%_

T -

= -

e —

_— X

;'_f“-_—_',-_;- :

— i

= EigL
f/(—'—-—-___ ey | RHEB56

E gl

< __ -

C-—— b
RET. COMPOUND PEAK PEAK VOLUME CTL UG - PCT
TIME NAME AREA HEIGHT UG/ML (ML) CORR. ADDED RECOV
18.82 RHI090 3411.0 1509.5 .1183 10.00 .026 1.700 68.t
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STATEMENT OF NO DATA CONFIDENTIALITY CLAIMS

-No c'la1m of conﬁdent‘lahty is made for any 1nfomat1on contained in
this study on the basis of its falling w1th1n the scope of ' :
.FIFRA § 10(d)(1)(A) (8), or (C) ‘ ‘

. COMPANY-' Rohm and Haas Company ' .INOV 12 198? a
- CoMPAKY AGENT: _Michael A, Morelli DATE: -
| -Product Regi stratwn Manager : ij (2 W«d

TITLE . . . SIGN TURE

ROHM AND HAAS SUBMITTED THIS MATERIAL TO THE UNITED STATES ENVIRGNMENTAL
"PROTECTION AGENCY SPECIFICALLY UNGER PROVISIONS CONTAINED IN FIFRA AS i
'AMENDED, AND THEREBY CONSENTS TO USE AND DISCLOSURE OF THIS MATERIAL BY _;

. EPA ACCORDING TO FIFRA. NOTWITHSTANDING THE WORDING:OF OUR MARKING ;=i

~ WTHIS DOCUMENT CONTAINS PROPRIETARY,. CONFIDENTIAL, AND TRADE SECRET

- INFORMATION. IT IS MADE AVAILABLE SOLELY FOR THE USE OF OFFICIAL
.GOVERNMENT AGENCIES TO SUPPORT THE REGISTRATION OF THE-PRODUCT(S),:. e

DESCRIBED HEREIN. INFORMATION CONTAINED HEREIN SHOULD NOT BE REV!ENED
ABSTRACTED, QUOTED ,OR USED TO SUPPORT THE REGISTRATION OF ANY OTMER. EOUS

COMPANY", THIS MARKING BY ITSELF CONVEYS NO SUPPLEMENTALs GLYHMS OF°*"*f. "
'CONFIDENTIALITY UNDER FIFRA SECTIONS 10(a) OR 10(b). BY:SC SUBMITTING .

. THIS MATERIAL TO THE EPA, HOWEVER, ROHM AND HAAS DOES NOT,NAWVE AMY,.o.

PROTECTION OR RIGHT INVOLVING THIS MATERTAL FOR ANY OTHER PURPOSEX "

[ . L4
..... *e .‘
. .
[ ] R J
...l.
as &

e
e w
K1

e o e T AT e L et LI - e . g e .
B R A R TR (L T CPRRS SN - WA C NP SR S PR S



poge 3 of 32

Lab'Hgmg”Ho,-gls-§7-£6 o " 8pring House Research Laborstcries
‘ A . ' . ‘ Auguet 3, 1987

" projeect Referenzs rata

TITLE: . - . < . - Addeodum 2 to RE-3866 Total Residue
- ' C Analytical Method for Grape and.

Apple (Technical Report Ko,
310-84=-27) o

Agfgogsg o . " ' B, 0, Deakyne, C. K}'Br;ckett;-
) ‘ L. 8. Mazza sud S. 8, Stavinaki.

'§TUDY DIRECTOR: - 8, 8. Stavineki

DATES: ' .. Work Started: - 1987
: ' : ' Work Completed: 1987

| NAME OF INSTITUTIOR: " Rohw and Haas Company
S . _— 727 Rorristown Road
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Residue, Metabolism
Environmental Fate

August 3, 1987

B Subject:”  Addendum 2 to RH-3866 Total Residue Analytical Method ror Crape

and Apple {Technical Report No. 310-84-27)

ObJectivé; Hodlrlcationa to the RH-3855 total residue analytical method
(Technical Report No, 310-84-27) have been made to improve sample ¢leanup and
RK-9090 .quantitation.

Summary: Modifications to the method include a mathanol pre-wash of the
Chelex=100 to eliminate reagent artifacts and the elimination of Triazole as
an eluant. The water wash of mer.hylene chloride in the second partition step
has also been deleted.

Experlmental Details:

,Soction 5.5

‘e

Pfeparation of Chelex 100-Fe Column for Chromatography

"Place 600 grams of Bic-Rad Chelex-100 in a 2 liter Erlenmeyer

‘Flask.  Add 1 liter of methanol, awirl, let secttle and decant. Repeat for 3"
. total ‘of U4 methanol washes, Repeat process with four 1-1{ter Milli-Q water

washes. This pre-wash process reduces artifacts on GLC chromatography due to

. Chelex=100,

(L2

Chelex 100-Fe Column Chréuatography

*

Prepare the Chelex 100-Fe*** resin fresh dally by adding a 0.5%.

. Faf13 sclution (0.5 g F0013/|00 @l water) to H00 ml of hydrated Chelex 109,
" Wash™twice with 1000 ml of 1:4 (v/v) methancl-water and prepare column as

descrlbed.

SIurry pack a 25 em x 2.5 cm I.D. glass column to a height of

f approximately 8 cm with the iron-activated Chelex~100, Equilibrate the colunn

with 100 ml of T:% {v/v) methanol-water at a flow rate of 10 ml/min.
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: Pissolve the resfdue from the methylene chloride partitioning
atep, 5.4, in 15 mb Y:4 (v/v) methanol=water. Apply this solution to the -
Chelex 100—Fe ** soluan and elute to the top of the resin bed at a flow rate
of 4 ml/min, Wash the 500 =zl round bottua flask with.a second 15 ml,
aliquot. Apply this aliquot to the column and elute exactly as described
abova. : ‘ ' .

zntnsc riask with 25 ol of 1:4 (v/v) methanol-water and then add to

the colﬁmn and agaln elute to the top of the reatn bed., Dilscard all rractions_

oollccted.

Wash the 50C ulL round bottom rlask with 200 mL of I:I (v/v)

» methanol-water. _Apply to the Chelex 100-Fe'"" column and elute at a flow rate

of 10 mL/min, collecting the eluant, until the column is dry. Add 5 g.godiu: e

'chlcvide to the eluant.

Section 5.6

Methylene Chloride Partition

*+e e

_ Partition the Chelex 100-Fe'** eluant with two 150 mL aliquots of

‘methylene chloride in a 500 ol separatory funnel, shaking vigorously for 30

saconds each time, Dry methylene chloride over anhydrous sodium sulfate,
conbining the extracts in a 500 oL round bottem flask,. Evaporate the
methylene. chloride to drynaa: at 50°C under reduced pressure oy rotary

,evaporahor.

Sectlon 5 7

Blo—Sll A Column Chromatograpcy

Subatltutc Bio-Sil A for Flarfsil: Blo-Sil A, 100200 mesh, is

‘purchased from Bio-Rad Laboratories. Activate the Bio-Sil A by heating at
1 200°C for na hours. Remove and store dessicated in 8 oz, tightly capped glass
.vlala. . . : . -

"Prcceed as deacribed in Section 5.7 but use thc Bio-S11 A Elution

Realsaolve resldua in 25 oL of 21 (vlv) acetoneltoluene. .
Wash with '0 mi, 2% (v/v) acetone/toluens,
Wash with 40 al, 20% (v/v) acetone/toluene. : -
.- Elute RH-3866 fraction witn 100 ol of 255 {v/v) acetoncltcluene.
" . ‘Wash with 15 mL 35% (v/v) acetone/toluene. .-
Elute RH-9090 fraction uith 100 oL 50% (v/v) acetoneltolueno._

: o Standardlze the elution pattern when a new batch of 810-511 A is
prepared to ascertain that no vatch dependent changes occur.

SN B € LT FNT 8 WR SHE EE FS T S
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" Section SB

. GLC Quantltations

: .'Subatitute t.he following GLC condltlona.

. _G.C H_ewlet; Packard 5890 ‘

| ‘Detector: .. Hewlett Packard ®3ni ECD

page 6 of 32

; Column: J&W Sclentific Megabor« DB-17, 30 meter

‘Carrier Gas: P-10 (103 methane/Argon)

" Injector Temperatures: 200°C

. betector Tesperature:. 325°C

. Inlet Pressure: 80 PSI

Pm'-ge'néu- 60 oL/nin
COlunn Flou: 8. 7 ol/min

Initial Temperat.ure: 200°C

' Inttial Hold Time: 'S min

Progran Rate: 109¢/min 1

: ‘Flr.\al T_anﬁerat,we: 2‘39°C

'Final Hold Time: 20 min

Total Run Time: 30 ain '

: Injection Volume: 3 ul

Reﬁullt.a and

Dlscusaiom i

Hodl.ﬂcat.ions to the Total Raidue Analytical Method were- made t.o N
lmprove the quality of chroanatograms and the recovery of RH-9090. The ’
recovery of samples included with the addendum averaged 944+ 4% for RB-3866

" and 8o0% * 4% tor HH-9090.

L3 " /7_

PRV, M-.M NIESATIEY 8 . N



Lab Memo No, 31S-87-46

Illuatr'ative chromat.ographs of apple and grape samples processed
by the modified method are attached.

page 7 of 32,

- The liat of rlgurea is shown below:
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-3866 Standar‘d Curve
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Apple Control Sample .

Apple Fortification RH-3866'

Apple Fortification RH-3866
Apple Fortification RH~3866
m=3866 Standard Curve
RI=3866 Standards’
i-3866 Standards
RH-3866 Standards

RH-3866 Standards

RH-3866 Standards

Apple Fortification RH=3866

Grape Fortification RH-3866
f1=9090 Standard Curve
RH-9090 Standards -

RH-9090 Standards

RH=9090 Standards’
Apple Control Sample' "~
Apple Fortification RH-9090

Apple Fortification RH=9090

Apple Fortiflication RH-9090

Apple Fortificatlion RH-9090 .

Grape Fortification RH-9090
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ILE:  D6726879 _ . | E
"FILE: STAN_3366 _— S _
- - STANDARD . . . -.' .- - . : . ._ -‘ o “ _.\.:- -

DATA F
- METHOD
TYPE:

Start time= 0.00 Stop time=
Full Range = 15 millivolts

. €18

ES

 RETENTION - COMPOUND © 'PPM
CUTIME O ONAME INJECTED

" AREA .- . HEIGHT

- RH3E66
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o Filgure 3
'DATA FiLE:  D072687! |
METHOD FILE: STAN_3866

TYPE: - STANDARD

Sfart time= 0.00 Stoﬁ time= 18.00 minutes Offset= -4 mv
'Full Range = 15 millivolts :

- E10t
Q-_ L.RH3IBESE
E g
| -
RETENTION ~ COMPOUND PPN -
TIME  ~  ©  NAME INJECTED AREA HEIGHT

‘4.91' RH3866 o .2000 6.44 348.20

SRR NE VTPt PRI S A



-

.pﬁgc il o 2

. 7 . Figui-e'll_ ] _
DATA FILE:. D07268712 S RAR NUMBER: APPLE
METHOD FILE: STAN_386 e . SAMPLE NO: CNTLS
TYPE: . SAMPEE | _ AT

.Start -time=  0.00 Stop time= 18'.00‘m17nutes, Offset= -4 nv
Full Range = 15 'millivolts S ) .

.

F.
E19
-RH3866

b
prw
e

.

B -
b

.

'RET.- COMPOUND  PEAK  PEAK . VOLUME SAMP = RECOV
TIME:  NAME . AREA. - HEIGHT UG/ML. = (HL)  WT. FACT. PPH

. 74.91 RM3866 0.0 0.0 0.0000  40.00 10.0 1.000  0.0000
it e ,_.,.._.;.'._.,', O S .:L. L. '_..._:-. ;—I-".-J-,mu;i.:i-';.‘.—;a‘-"rr_nl\..".lli:lh-{‘..;u;. o.,,i.':._:;...u .;g.i.vfn.ufﬁ;:&......\..,..li..-.._-‘.w...'q.-..a:-.-‘.us.é. '.Eu..n_‘m._. I
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" DATA FILE: DO07268714 - . ' -. . . RAR NUMBER: APPLE .
_ METHOD FILE: STAN.38t6 7 sAMPLE NB: 1

TYPE:. -~ EORTIFICATJON

t

’éfart time-_' 'OFdO Sfop time= 18,00 minﬁtes Offsete= -Q'ﬁy

Full R;nge = 15 miliivolts

-

LIS

LI |

RET. = COMPOUND  PEAK - PEAK - VOLUME CTL. UG  PCT

TIME  NAHE =~ .AREA . HEIGHT UG/ML. -~ (ML)  CORP.  ADDED RECOV

v - S S e S M R YR WY W R A M S A e A M R SR e T A T k-

4,91 RH3866 3.7 1S7.3  .1163 . 40.00 0.000. 4.810 96.7 - [y
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Flaure b

DATA FILE: D07268716 © - RAR NUMBER: APPLE
METHOD FILE: STAN_3866 e ‘ SAMPLE NO:- 2
TYPE: - EORTIFICATION - S

Start time=  0.00 Stop time= .18.00 minutes Offsets -4 mv
‘Full Range = 15 millivolts™ = . - o .

.
1= .
L.RH3866

-

| . ]'_l

" RET. . COMPOUND  PEAK. ~ PEAK - VOLUME C€TL U6 PCT
TIME T NAME  ARER  HEIGHT ~UG/HL  (HL) ° CORR. ADDED RECOV

' ] ﬁ
o . P P b o - T N S o



'lf,Stéft'timé'l
.rFull Range - 15

DATA FILE: . D07268718

'HETHOD FILE: STAN_3856
TYPE:

EQR .TEICATION

0 10 Stcp txme-
mal;xvolta

18.00.m1nutes.‘0ffsetf:

. page 1 of 32

Figure T

RAR NUMBER : RPPLE
SRHPLE NO"‘3

-4 mv.

- PEAK
- HEIGHT

“PEAK -
" AREA-

.——---——-------_----——-q—----_---_--_---------------—--———----- - -

40,00 0,000 -

" COMPOUND -
NAME -
3.5

RH3866 185.6

€10

]

ciL U6
CORR..

" YOLUME
UG/ML. (ML)

.1094

e
=
e

PCT
"ADDED RECOV

4, BIO 91 0

 fRu3ess
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" DATA.FILE:  B07288710
CMETHOD FILE: STAN 3866
TYPE: - STANDARD -

‘Start time=  0.00 Stop time= TB.OU:ﬁLndtés' foéet?_‘*4 mv

Full_Range = 15 mx!};volts

. 'RETENTION' . COMPOUND
U TIME .

.

T e v s e Al " L b *

AR e s T Lt e T e i ek e w0

_ PPN - S
NAME- INJECTED -~  AREA

4,91 - RH3866 .0500 - . 1.50

Y I T TR AT L

El10

[

HEIGHT
74.19

—-RH3B866
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o -‘Figure 10
f@%; DATA FILE: . B0O723879 - . | '
" METHOD FILE: STAN_3866
- TYPE: -~ STANDARD -

_Start. time= - 0.00 Stop time= = 18.00 minutes Offsete -4 av.
Full Range = 15 mellivolts . . A

E1ef
R

X1

. "RETENTION' = COMPOUND .. 'PPH - . e
. TIME .. NAME - INJECTED . AREA - - HEIGHT

4.9 . RH3866 - - 1000 .. 3.06 - 160.24.



‘ _ Filgure 11
" DATA FILE: B0728878
-METHOD FILE: STAN_3866
TYPE: STANDARD
Start time= © 0.00 Stop tine= 18,00 minutes Offset= -4 mv P
Full Range = 15 millivelts - : . ' -
' o cie} f
K ' .. [RH3866
AR ' _ . ' €9}
© RETENTION = - COMPOUND PPN ‘
- TIﬂE' NAME INJECTED " . AREA HEIGHT
".4.91 RH3866 . ,2000 6.33 319.56

o e o i Ty B add AT R T R i etk e T o s T i i s i kg o el e s i S e mebip e e s
: * 3 5 & 3 - £ LT




. page 19 of 3?2

@ DATA FILE: B0728877 "
&Y METHOD FILE: STAN 3866 -
TYPE: . SIANDARD

Start times. - 0.00 Stop. time=  18.00 minutes Offset= -4 mv
Full Range = 15 xl_lt_voltj.-‘. o T ‘

o S | glef -
———  — _pRH3866

- RETENTION - COMPOUND - PPM = . =" |
. TIME - U NAME . INJECTED. AREA °  HEIGHT

R D Dl R R 5 A S L R e A D S M R L AR T e e D P N e e b de ok e e W e A A R W

“4.88° . " RH3866 . ,5000 15.38 .  834.59

e T c o o : Lol
M “ " . - . o 2
R R L T A T RN | LV
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DATA FILE: - BO7288711
- METHOD FILE: STAN_3866
CTYPE:  SIANDARD |

Start tiﬁéf‘ 0.00 Stop times

l:ZF“ll Range = 15 millivolts

RETENTION .~ COMPOUND .-
TUTIME

NAME - .INJECTED - "AREA . . HEIGHT

:18.00 mxnutES‘ 0{?9ét¥~ -4.mg

€10

E9

PPM .

-RH3866

-
-
hae
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e 3 S Pigure 1k :
‘%ﬁ@ . DATA FILE: B07288728 : | RAR NUMBER: APPLE
" METHOD FILE: STAN_3866 . * SAMPLE NO: 4

. TYPE: - EQRTYIFICATION

Start time= 0.00 S_top time= - 18.00 minutes Offset= -4 mv
Full Range = 15 'qllllvolts

Eie

RET. COMPOUND  PEAK PEAK VOLUME CTL . UG PCT
CTIME  NAKE AREA - HEIGHT UG/ML - (ML) CORR. ADDED RECOV

4.88 RH3866 3.8 188.7 1144 40.00 0.000 4.810 S5.1

. .. . . Wy
. - g . . g . . . - ‘ .

. e s ke Ly b e P R R s : R S PR
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T e ni Figure ﬁi _ . ) )
DATA FILE: = B07288729 - RAR NUMBER: GRAPE '
¥Ergon FILE:-srnN_gess S . . - SAMPLE NO: .6

Start.time= .0.00 Stop time= 18.00 minutes Offset= -4 mv’
: FulllRange;-‘ 15 'ml}iiyolts : ST .

 RET. ¥ COMPOUND ~ PEAK' ~  PEAK - . VOLUME." CTL ug¢ . PCT

_-TIHE  NAHE AREA HEIGHT - UG/ML- - (ML)  CORR. ADDED RECOV

R R T e L L L T T Y T T P R T Y ¥

4,91 RH3866 © 3.3 175.2  .1062°  40.00-0.000 4.810 88.3

L o X P TE MM JE A 7 - A N T AT LR S w2 PSR- WS DESRTF DN S
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-t'E,'g‘3anré FILE:  L07268713
- METHOD FILE: STAN_HP17:
TYPE: - . SIANDARD - .

©.Start times . 0.00 Stop time= - 25.00 minutes Offset= -45 mv
. Full Range = 150 millivolts ' . o A |

|

_‘-E;a

EQ

RETENTION =~ COMPOUND . = PPM - i
CUTIMES

fl T I_lkl_I..ll ' T l lfT:l__l

NAME: .~ INJECTED  ~ AREA - 'HEIGHT .

RH9ASE -

l,'l‘




1)
iy b

Tt :
AR 2T

'Eg'. DATA FILE: LO07268712
* METHOD FILE: STAN_HP17
TYPE: STANDARD

, Start'flmei - 0.00 Stop tlme- 25.00 minutes Offset -48 mv
~Full Range = 150 millivolts .

l o | 518

ES]

" 'RETENTION - COMPOUND PP - |
CUTIME . NAME INJECTED AREA HEIGHT
20.61 RH9090 L2000 132,55 3420.16

boew

. . - . . i, el . e
- TR TR Foadhe Lt ST e . [
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. . .o . T : . Fisure} . - o _'

'759 - DATA FILE: 'LO7268714 .~ S

... METHOD FILE: SYAN_HP17 B
CTYPE: T . . STANDARD i 0 T

Start tjlrﬁe*‘- .0'.0(] Stop'tlrhe-",' 25.00 minuteé fosét?' <43 @y
‘Full Range-= 150 wmillivolts - U

f

RH3898

BB

E9

rril'1|l.;l;l_l-lTTlcu_Illu.ul

. RETENTION. - COMPOUND
CUTIHE - HAME

31.86. . -771.31




. e R | ) : L : pdge 27 of 32° .
659'-'.bara FILE: L0726876. ' . RAR NUMBER: APPLE
METHOD FILE: STAN_HP17- 5 _ SAMPLE NO: S CTL
TYPE:. . SAMPLE e e T T

‘»S.ta'l"t'.tlm'e-‘ 0'.00', ‘Stbp' time= 252.00 'ﬁ;nutéé Of fset= -47 nv

. B Full Kange = 150 millivoits

-~

L
TR

‘.

~ e

ot Al
ST}

L
e

o

Ty
CRLF ey

" RET.. COMPOUND ~ PEAK. - PEAK - °  VOLUME SAMP RECOV
CTIME T NAME © AREA - HEIGHT UG/ML (L) - WT. FACT. PPN

L e e e T P S e i M B P T T T B TR T N b e m

.'20.24  RH3090 = 4,5 '52.0 0.0000  10.00 10.0.- .700"  0.0000

5

5

SRRV

PF att 3 L
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A e
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_ o L -','-I!;-‘igure,.?l T . _ o
. DATA FILE: - 'Lu726877 . " RAR NUMBER: APPLE

© HETHOD. FILE STAN_HP17 o SANPLENO:

CTYPE:.  CERTIFICATION .

‘.St‘a-r‘t' times < '0.-00 Stop times 25.00 minutes O'Nse‘t':' -9 niv" :
J",Full‘Ran,g‘e = 150 millivolts o o s -

EBE
e

“'RET.” 'COMPOUND .. PEAK . PEAK ~ ". . VOLUME CTL . UG .
CTIME.  ~ NAME - AREA ~ HEIGHT ~UG/ML  (HL). CORR.. ADDED

- -——---—----—-—-----------------—--- - = = S W e W

. 720.61 RH9090 ... .51.0° 1369.7  .0767 . 10. 00 ©0.000 °1.000

"l|J11l|ll-.li-lrullllllljit

RH9B38  Ef

PCT
RECOV

76?
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: %ﬁ) U DATA FILE:  L0?726878 _ RAR NUMBER: APPLE
e " METHOD FILE: STAN_HP17 : SAMPLE NO: . 2
EORTIFICATION : o

JTYPE:

Start ‘t‘imeﬂ‘ | 0.00 SEop 'tlme- 25.00 minutes —0”5“- -49 nmv
. Full Range = 150 wmillivolts - : : -

é_ . ’ _ Ty

RHI290
ES9
RET. COMPOUND  PEAK  PEAK © VOLUME  CTL ug  PCT
TIME NAME AREA - HEIGHT UG/ML (ML)  CORR. .ADDED RECOV
120,57 RH30S0  53.3 1475.7  .0802  10.00 0.000 - 1.008 80.2

. P ke i 2 s i LN e o e T e e, W e : T . B
BRI u—-l.-.«:..—-.-ur e S o s o i " L3 i =2 . a2 i L T T O TIPRRENG TR S T NS TR e, i Y e A it i
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'a @%@f DATA FILE: ° L0726879 L ,:Ran NUMBER: APPLE .
. ?ngOD‘FILEf STAN_HPt7 - ° = 'SAMPLE NO: 3
} i - . EORIIFICATION I B

' Stai'l_:.' time= 000 Stop time= ZS.DO'tﬁinutés' Offset= <48 nv
Full Range™= 150 millivolts e :

|

e —d

-f‘l;%; _ ‘;'i o : _ D - -

i

£ 9

RHIQ9@

Illllllllll‘llllrllll‘lll

e

“ "RET. 'COMPOUND -~ PEAK  ~PEAK - ° WOLUME CTL - UG  PCT
TIME- ~ NAME  AREA  HEIGHT - 'UG/ML . (ML). - CORR. ADDED RECOV

R T = o e o o o P G S S e e

20.57 'RH3030 . 52.2 1448.9:. - .0786  10.00- 0.000 1,000 78.6
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B DATA FILE: . L07268710 S v RAR NUMBER: APPLE 1 -
o METHOD FILE: STANWPLZ T . USAHPLE NO: 4 -
e N EQRTIFICATION g S

: 'éfﬁft‘fime-“»’ﬂ.oo Stop tiﬁe-,- 25.00 msnuteSTAUFfﬁét-'-48 mQ :
. Full Range = 150 wmillivolts _ . PR

|

- S —

N 3E)
S
tl'?fl'E,BC

‘1""'IT]I'II’.III_I

_ RET. .'COMPOUND - PEAK- - PEAK . - VOLUME- -CIL - UG  PCT.
S TIME - NAME = . AREA . HEIGHT UG/ML - (AL) CORR.' ADDED RECOV

. 720.61° RH9090 52,0 1450.2  .0783  10.00 0.000 . 1.000 78.3




- DATA FILE:  L07268711 L “ RAR NUMBER: GRAPE
CMETHOD FILE: STAN HP17  SAMPLE NO: 6
TYPE: . EORTIFICATICON ‘ '

.Start time= - 0,00 Stop time= 25.00 minutes Offset= -48 mv
Full Range = 150 millivolts T

| - ¢

N , T

b

7
e
X

Argih ERT N,
FIgE: 3 _
\:&‘ S ;
A R

7

gt

IT'IIIIII,‘II‘1I_|I,I"I‘

RHSB30

‘h

'RET. COMPOUND  PEAK PEAK . VOLUME CTL us  PCT
TIHE NAHE - AREA  HEIGHT ~ UG/ML - (ML) CORR. ADDED RECQV

520361 RHI090 58.5 1481.0  .0879  10.00 0.000 1.000 87.9
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